Hybrid cell clones between mouse cells deficient in thymidine kinase (EC 2.7 
Transformation of mammalian cells by Simian Virus
(SV40) is associated with the integration of the viral genome in the cellular DNA (1) . The transformed cells generally do not synthesize infectious virus, but express several viral functions (2) such as SV40 tumor (T) antigen(s) and tumorspecific transplantation antigen(s) (3, 4) . It is not known whether the SV40 T antigen(s) are viral coded or coded by the cell genome as the result of virus integration in the cell DNA (2) . On one hand, they are found in SV40-transformed cells of different mammalian species. On the other hand, they may represent derepressed cross-species-reacting proteins present in mammalian cells of various origins. Information concerning the relationship between expression of SV40 T antigen and the chromosomes of the transformed cells has been limited to only a few studies (5, 6) , results of which indicated that when human chromosomes were retained by the clones of cells derived from the fusion of mouse cells with SV40-transformed human cells, SV40 T antigen(s) were expressed in the hybrid cells (6) . At that time, because of the lack of chromosome banding techniques (7) , it was difficult to identify the human chromosomes present in the mousehuman hybrid cell clones.
At present, it is known that human-rodent hybrid cells lose, unidirectionally, human chromosomes which segregate in the various clones (8) (9) (10) , and that, in hybrid cells derived from the fusion of thymidine kinase-deficient mouse cells with normal and transformed human fibroblasts, certain human chromosomes are preferentially retained (11) . The availability of this system permitted us to study the correlation between the SV4O T antigen and the presence of human chromosomes in hybrid cells derived from the fusion between mouse cells and SV40-transformed human cells.
In the present study we have used SV4O-transformed human cells of two different origins for hybridization with thymidine kinase-deficient mouse cells. (14) . Hybrid cells were selected in HAT medium (15) . Hybrid colones resulting from the growth of cells in HAT medium were picked, propagated in HAT medium, and cloned. Each clone studied was derived from a different hybrid cell colony.
Back Selection in illedium Containing BrdU. Several hybrid cell clones selected in HAT medium were transferred to a medium containing 30 ,g/ml of BrdU and propagated in this medium for at least 30 cell passages. At this point, the cells were found to be resistant to BrdtU, deficient in thymidine Abbreviations: HAT medium, hypoxanthine-aminopterin-thymidine medium (1.5); SV40, simian virus 40; T and V antigens, tumor antigen and viral specific capsid antigen, respectively. (17) (18) (19) . At least 20 metaphases were karyotyped for the parental populations and hybrid cell clones.
SV40 T and V Antigen. Cells were stained for T antigen and for viral specific capsid (V) antigen by indirect immunofluorescence by described methods (20, 21) .
Rescue of SV40 V Antigen. LN-SV cells and hybrid cells derived from fusion of LN-SV cells with Cl-1D cells were fused in the presence of Sendai virus inactivated with ,3-propiolactone with CV-1 cells permissive for SV40 (22) . At various time intervals after fusion, cells of the fused culture were stained for the presence of SV40 V antigen.
In the same experiments, MKSBU100 SV40-transformed mouse cells were fused with CV-1 cells in order to check for the sensitivity of the virus rescue system (23) . Table 1) .
RESULTS

Presence
Cells of five hybrid clones, positive for T antigen, between LN-SV and Cl-iD, which were back selected in medium containing BrdU, retained the SV40 T antigen.
Karyological Analysis. Hybrid cells retained most of the mouse chromosomes of the parental line ( Fig. 1A and B) . The number of human chromosomes decreased, ranging from one to nine per clone ( Fig. 1A and B) . Of the hybrid clones selected in HAT medium, 81 out of 81 contained human chromosome E-17 (Fig. 1A) . Five out of five hybrid cell clones back-selected in BrdU medium lost the E-17 chromosome (Fig. 1B) . All 49 LN-SV x Cl-1D clones showing the presence of T antigen contained, in addition to chromosome E-17, the C-7 human chromosome (Fig. 1A) . All 17 W18V-a2 x Cl-iD clones, showing the presence of T antigen, also contained these two human chromosomes. The other human chromosomes were randomly distributed among various T-positive and T-negative clones, with the possible exception of the C-11 chromosome found in about 50% of the clones (Fig. 1A) . Preferential retention of D-14 and F-20 chromosomes was observed in 30% of the clones.
All the T-positive hybrid clones back-selected in BrdU medium that lost E-17 chromosome retained the C-7 chromosome. Three of the 13 LN-SV x Cl-iD hybrid clones that (Fig. 2 ).
All hybrid cell clones selected in HAT medium that showed the presence of SV40 T antigen retained, in addition to the C-7 chromosome, human chromosome E-17. The role of the E-17 chromosome in the expression of SV40 T antigen can be excluded however, since the 15 hybrid clones negative for SV40 T antigen also contained the E-17 chromosome, and five out of five clones positive for SV40 T antigen maintained the antigen after the loss of E-17 chromosome after backselection in BrdU medium.
No human chromosome other than C-7 was present in all hybrid clones positive for SV40 T antigens. Human chromosome C-11, which was preferentially retained in the humanmouse hybrid cells, was present only in 50% of the hybrid cell clones showing the presence of SV40 T antigen.
The possibility that the presence of human chromosomes in hybrid cells was irrelevant to the maintenance of SV40 T antigen and that the antigen was expressed because the SV40 genome was transferred to the mouse chromosome(s) can be excluded since none of the hybrid clones containing human chromosomes but lacking human chromosome C-7 showed the presence of SV40 T antigen.
When W18Va2 cells, which represented a clonal population, were hybridized with mouse cells, none of the hybrid clones Cl-iD x LN-SV (back-selected in BrdU) 5 5 that did not express SV40 T antigen contained the C-7 chromosome. On the other hand, one C-7 chromosome was found to be present in three LN-SV x Cl-iD hybrid clones (Fig. 2 ) that were negative for SV40-T antigen.
The difference between the results obtained with the two sets of hybrid cells may be ascribed to the fact that in a small fraction of the original Lesch-Nyhan fibroblasts the SV40 genome may have been integrated in one of the two C-7 chromosomes, whereas a majority of cells of the original LN fibroblasts had the virus integrated in both C-7 chromosomes. Integration of the virus in both the C-7 chromosomes may have given a selective advantage for the growth of these cells. It is also possible that there is a selective advantage for the growth of hybrid cells that maintain only the C-7 chromosome that is carrying the SV40 genome.
It is interesting that 83% of the hybrid clones between several human fibroblasts and mouse cells deficient in thymidine kinase contain human chromosome C-7 (11). One could speculate that human chromosome C-7 may contain a gene(s) that controls cell growth and thus provides a selective advantage for the hybrid cells that contain it.
It could be postulated that the three LN-SV x Cl-iD clones negative for T antigen, containing C-7 chromosome, were cell revertants (24) that lost the SV40 T antigen. This is unlikely because of the fact that no W18Va2 x Cl-iD clones negative for T antigen were encountered that contained the C-7 chromosome.
The presence of SV40 genome in LN-SV x Cl-iD clones, which showed the presence of T antigen and contained C-7 chromosome(s), was confirmed by the rescue of the SV40 V antigen from cells of these clones and not from T-negative clones (Table 2) .
Although it is highly probable that the SV40 genome is specifically integrated in the C-7 chromosome, integration of the vital genome in other human chromosomes may have taken place, but because of the high frequency of preferential retention of the C-7 chromosome by the hybrid clones (11), it could be only ascribed to the C-7 chromosome. This is, however, unlikely, since all the human-mouse hybrid clones that contained human chromosomes other than C-7 showed the absence of SV40 T antigen.
Although one can postulate the existence in the human cell of a specific site of the C-7 chromosome for integration of SV4O, the question of whether the SV40 T antigen is coded directly by the viral genome or represents a cell-coded product induced by integration of the SV40 genome in a human chromosome is still unanswered. Comparative determination of 
